Involvement of doxorubicin-induced Fas expression in the antitumor effect of doxorubicin on Lewis lung carcinoma in vivo.
Deficiency of Fas expression is one of mechanisms involved in the immune evasion by tumors. Several antitumor drugs, such as doxorubicin (DOX) increase Fas expression in tumor cells and sensitize the cells to Fas-mediated apoptosis in vitro. However, the significance of the Fas expression in vivo is still unclear. Therefore, we examined a role of Fas expression on antitumor effect of DOX using a syngeneic tumor model of Lewis lung carcinoma (3LL) cells in C57BL/6-gld mice that lack functional Fas ligand (FasL). In vitro, anti-Fas agonistic antibody, Jo2, did not decrease a viable cell number of 3LL cells in the absence of DOX, whereas it significantly reduced the cell viability in the presence of DOX. The treatment with DOX alone at the same dose did not induce cell death. Flowcytometric analysis of Fas expression revealed that 3LL cells expressed only a marginal amount of Fas, but the treatment of the cells with DOX increased the expression of Fas in the cell surface. When splenic T cells were prepared from 3LL-bearing C57BL/6 mice, the splenic T cells significantly killed DOX-pretreated 3LL cells more than untreated 3LL cells. In the syngeneic models, DOX inhibited growth of 3LL solid tumor both in wild-type C57BL/6 mice and in Fas-deficient C57BL/6-lpr mice, but it failed in C57BL/6-gld mice, suggesting that the interaction between host FasL and tumor Fas is involved in the antitumor effect of DOX. Furthermore, Fas expression was increased in the solid tumor by the treatment of DOX. These results suggest that the antitumor effect of DOX is partly exerted by the Fas expression and host immune defense.